Background: While most would agree that utilizing the literature to enhance individual educational practice and/or institutional success is the ideal method for improving medical education, methods to focus attention on the most relevant and valuable information have been heretofore lacking in the pediatric medical education literature. Methods: We performed a review of the medical education literature for the year 2010. Utilizing a similar strategy employed by others in Internal Medicine, we selected 12 high-yield education journals and manually reviewed the table of contents to select titles that would have grassroots applicability for medical educators. A broad search through PubMed was then completed using search terms adopted from prior studies, and titles from this search were similarly selected. The abstracts of selected titles (n 0147) were each reviewed by two of the authors, then all authors reached consensus on articles for full review (n 034). The articles were then discussed and scored to achieve consensus for the 11 articles for inclusion in this paper. Results: Several themes emerged from reviewing these publications. We did not select topics or sections of interest a priori. The themes, grouped into four areas: supervision and leadership, hand-off communication, core competencies: teaching and assessment, and educational potpourri, reflect our community's current concerns, challenges, and engagement in addressing these topics. Each article is summarized below and begins with a brief statement of what the study adds to the practice of pediatric medical education. Discussion: This review highlights multiple 'articles of value' for all medical educators. We believe the value of these articles and the information they contain for improving the methods used to educate medical students, residents, and fellows are significant. The organically derived thematic areas of the representative articles offer a view of the landscape of medical education research in pediatrics in 2010. Readers can use these individual articles as both tools to improve their practice, as well as inspiration for future areas of research.
F or many academic educators, the breadth and volume of educational literature can be intimidating. The sheer number of articles, as well as the range of relevance to any one educator, makes evaluating and utilizing the literature a challenging task. This can lead to missed opportunities to incorporate or build upon medical education innovations resulting in a paralysis of scholarship. While most would agree that utilizing the literature to enhance individual educational practice and/ or institutional success is the ideal method for improving medical education, methods to focus attention on the most relevant and valuable information have been heretofore lacking in the pediatric medical education literature.
As a result of this gap, we modeled the successful efforts of Chheda et al. (1) to develop a similar analysis of the educational literature that we believe is the most compelling and relevant for individuals engaged in pediatric medical education. In this review we therefore present 11 articles of high value for pediatric educators from the medical education literature in 2010.
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Methods
We sought articles in the medical education literature that we felt would be of interest to pediatric medical educators and be potentially capable of changing practice. Though the rigor of the study methods was considered, the potential grassroots applicability (or the ability of a medical educator to incorporate the results into their daily practice) was weighted more heavily in our process of article selection. On the basis of our experiences as medical educators and the strategies detailed by Chheda et al. (1) , we selected 12 journals that were of high yield for practical pediatric medical education research [Appendix A] . We reviewed the table of contents for each of these journals (one author per journal) during the period of January 1ÁDecember 31, 2010 for titles that could meet the above defined criteria. We also ran a broad search through PubMed using search terms modified from prior studies (1) [Appendix B] and each author reviewed one quarter of this list to select additional titles that could meet the criteria.
Two authors reviewed and scored the abstracts of each of the selected titles (n0147). All authors discussed the titles to achieve consensus, and 34 articles were selected for full review. Each article was read by two of the authors and scored based on the above criteria. The selections were again discussed and consensus was achieved on the 11 articles to include in this report. All discussions were influenced by the scores of the reviewers, experience of the authors with medical education topics, and relevance and suitability to criteria. During this inductive process of article selection, the authors were able to determine emerging themes within the works. The final articles were then grouped under these themes to allow more robust discussion of particular topic areas as well as individual articles. The discussion presented in this report was further influenced by comments and insights obtained from workshop participants as this review was presented as a workshop at the Association of Pediatric Program Directors Annual Meeting in Miami, FL, on April 3, 2011.
Results
Several themes emerged from reviewing these publications. We did not select topics or sections of interest a priori. The themes were grouped into four areas: supervision and leadership, hand-off communication, core competencies: teaching and assessment, and educational potpourri. These themes reflect our community's current concerns, challenges, and engagement in addressing these topics. Table 1 identifies the specifics of each of these articles, including what we believe is the most important contribution of each as well as specific content matter from each article.
This review is based on 11 articles (2Á12), which focused on four separate areas: (1) supervision and leadership, (2) hand-off communication, (3) core competencies: teaching and assessment, and (4) educational potpourri. What follows is a synthesis of the impact of the articles, by topic theme, for medical educators.
Section 1: supervision and leadership There were two articles that addressed improved methods for development of important resident skills: supervision of trainees and leadership competencies. Farnan and colleagues (2) presented a locally developed method for organizing on-call supervision of internal medicine residents [the SUPERB/SAFETY model], and most importantly, presented qualitative research evidence that this model addresses the significant concerns of both resident and attending physicians regarding the balance between supervision and autonomy.
Their method provides a bidirectional framework for how inpatient faculty can balance supervision while preserving resident autonomy, and how residents can appropriately utilize faculty while on-call. The lead author interviewed attending physicians and residents on the general medicine inpatient service at the University of Chicago in 2006. The interview consisted of two parts: (1) an appraisal of critical incidents to identify individual roles in decision-making while on overnight call and (2) an appreciative inquiry to elicit perspectives on improving the supervision system. Major themes were identified and used to create a model for attending supervision and a separate model for when residents should seek attending input. The themes were divided into the bidirectional SUPERB and SAFETY models: SUPERB model Suggestions for attending physicians providing supervision Examination of the first week audits revealed similar DS scores for both groups. However, statistically significant difference noted in comparison between third week post-reinforcement scores for two groups. Experimental group had higher overall total DS scores (4.4 vs 3.38, P B0.001) with DS that were more timely (P B0.000); less likely to have medication list in the DS (P B0.004); more likely to include discharge weight (P B0.001); more likely to include pending lab work (P B0.004); and more likely to contain greater than five of the six key components of discharge (P B0.0001).
Single learner group; single site; historical controls.
Chernick et al. (7) Presents a well validated tool to assess learners' and practitioners'
Evidence Based Practice (EBP) self-efficacy, knowledge, and ability.
A validated EBP (Evidence Based Medicine Á EBM) assessment instrument composed of demographics, comfort level (self-efficacy), self-reported practice, and EBM knowledge. Assessment of ability to identify best evidence and appropriate study design using scenarios to develop searchable questions, and select evidence to address diagnostic and treatment issues. Four groups studied (students, interns, residents, and local EBP faculty experts). Reliability and validity of the instrument defined.
Fifty-six subjects participated (13 MS-2s; 13 PGY-1s; 22 PGY2-3s; 8 experts). Internal reliability good (Cronbach's alpha00.80). Inter-rater reliability high Both cohorts scored significantly higher on the 1-week post-intervention examination. The absolute pretest difference was significantly higher among the participants in the dispersed curriculum (p00.048).
Test scores declined from the one week post-intervention level in both groups but the absolute pretest to three month post-test difference was significantly higher in the dispersed curriculum group (p00.021). The lessons from this model, which reviews early outcome data 2004Á2009, are presented by the authors in this paper: (1) the need for curricula to be skill-based and the need to encourage reflection and feedback, (2) the need to link curricular elements to everyday leadership roles, (3) the importance of highlighting physician role models, and (4) the requirement of balance when incorporating specialized tracks within a larger training program. Important outcomes for participants in this program included general satisfaction with the program, improved individual resident self-perception of leadership and clinical skills, a positive impact on future career goals, increased resident scholarship (awards, grants, publications), and notable postgraduate leadership and policy positions. Beyond the successful education of the residents in the issues that confront underserved children, this curriculum also provides valuable insights into how to develop leadership abilities in trainees. As medicine continues to involve more emphasis on teamwork and team provision of care, the value of training residents for These problem cases were then divided into 'minor' and 'major' problems (resolution with disciplinary action). A total of 40 problematic residents were identified and a set of matched controls was created.
Any negative comments in the Dean's letter were strongly correlated with problem outcomes. Problem cases had significantly more negative comments than controls. Residents with 'major' problems had significantly more negative comments than did those of residents with 'minor' problems. Other factors such as USMLE scores, failed courses, letters of recommendation, and interviewer evaluations did not predict future problems.
Retrospective study, one training program (adult psychiatry) from one institution, small sample size; lack of standardization of the interview evaluation process.
H. Barrett Fromme et al.
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(page number not for citation purpose) leadership roles is becoming increasingly evident. This paper provides a novel training curriculum in pediatric leadership development. While the authors have created a robust curriculum that may not always be easily implemented in total, the components of the program may be quite useful to faculty and program directors interested in developing leadership skills in their trainees.
Section 2: hand-off communication
The second section presents three articles that all deal with a very prominent issue in patient safety and medical education Á the most effective methods to provide 'Handoff' training. Multiple lines of evidence support the need for more effective hand-offs as current resident and fellow hand-offs are often incomplete and of poor quality. Poor hand-offs can contribute to adverse events (14) . The ACGME recently focused more emphasis on the development of effective hand-over training (13) , so these papers are very timely. Farnan and colleagues (4) present a model hand-over education and evaluation process that relies on an observed simulated hand-off experience (OSHE). Given the increased attention to the impact of effective handoffs in insuring best quality patient care outcomes and promoting patient safety (15, 16) , recent ACGME directives now define requirements for organized methods for implementing, educating, and evaluating hand-off methods in graduate medical education programs. Recently there has been additional attention to developing hand-off education for medical students in preparation for residency work, so this paper is particularly timely and, we believe, very useful to faculty and education leaders.
The focus of this study was to quantitatively study fourth-year medical students in acquisition and demonstration of this most important patient care skill. The organized curriculum began with a 90-min interactive, case-based workshop that focused on key principles of effective hand-offs. Students received examples of highquality sign-outs (available electronically) and a pocket card with helpful tips. One week post-workshop, students participated in an observed simulated hand-off experience (OSHE) to evaluate their skills. During the OSHE, students received a mock patient history and physical exam transcript to review. They then watched a video of a dynamic patient encounter containing important clinical updates intended to trigger anticipatory guidance and todo items. Each student was evaluated on her/his written sign-out using a standardized scoring rubric. Following this, each student was given 10 min to verbally hand-off the patient to a standardized receiving resident. The trained resident evaluators completed a modified mini-CEX using a Likert-type scale (scored on a scale of 1Á9) to evaluate each student's performance. Improved student performance and student selfperceived preparedness for performing effective hand-off were established by this curriculum. This article provides a feasible specific method to improve hand-off education and procedures. With the advent of new duty hour restrictions there is a compelling need for this type of curriculum as well as tools to evaluate hand-offs among trainees. This article offers a detailed description and actual tools for implementation of an effective hand-off training experience.
Gakhar (5) presented a series of efforts designed to improve internal medicine resident skills in hand-off practices. They provided a contextualized framework for teaching sign-out and a rubric for evaluating these skills. This study evaluated the spoken and written sign-out practices of interns at a single institution. The intervention consisted of a 1 hour learning experience. Residents were presented with the principles of spoken and written sign-out practices using the SIGN-OUT mnemonic (S Á status; I Á identification data; G Á general hospital course; N Á new events of the day; O Á overall health; U Á upcoming possibilities; T Á tasks to do) and provided opportunities to practice these skills in small group practice sessions. Eight weeks after intervention, trained resident evaluators assessed intern practices in verbal and written hand-offs. Improved intern performance in both verbal and written hand-offs was demonstrated through this process, again suggesting that organized education and evaluation delivers improved performance in this important skill. A major benefit of this approach of Gakhar is the excellent framework that can be used to successfully build a curriculum based on local needs and customs while defining a feasible method to improve sign-out processes and education.
Discharge communication is another essential process designed to promote patient safety and deliver better patient care. The article of Key-Solle and colleagues (6) , which details a feasible model for improving discharge communication skills, is another important contribution to the literature about education in this essential skill. The intervention consisted of a brief educational intervention and individual reinforcement session. The pediatric and medicine-pediatric interns who participated in the intervention were compared with historical controls in terms of very defined outcomes derived from review of their medical records. The discharge summaries created by the interns were assessed with a defined rubric and significant improvement in completeness was demonstrated over time. While this outcome is not surprising, a remarkable aspect of this educational program was the incorporation of individual reinforcement to assist in the development of this important skill. The value of this additional educational component cannot be over-emphasized. All too many times, organized educational efforts are expected to deliver effective skills, neglecting the beneficial impact of informed feedback and practice (17) This article should serve as a reminder of the benefit of incorporating deliberate feedback into educational efforts designed to develop important skills and result in real behavior change. Section 3: core competencies: teaching and assessment Methods to better teach core competencies in medicine have now extended beyond the ACGME (18) (for graduate medical education trainees) to the LCME (for medical students) and ACCME (for practicing physicians). A number of useful publications in 2010 were devoted to defining better methods in this important focus for medical education. These papers relate to Evidence Based Medicine (EBM), Professionalism and Advocacy competency development Á all areas of importance to the development of effective medical students and graduate medical education trainees.
Chernick (7) described a novel instrument for assessing pediatric resident ability in EBM. This validated tool defines the ability of learners to assess their ability and demonstrate knowledge and effectiveness in applying EBM principles and methods to pediatric care. This tool relies on demonstrating EBM knowledge and solving pediatric patient care scenarios that require abilities to develop searchable questions and select evidence to address diagnostic and treatment issues. An important contribution of this paper is the investigation of the reliability and validity of the EBM instrument. Important results from this educational program included improvements in the learners' EBM comfort level and selfreported practice, as well as the ability to demonstrate EBM knowledge and solve pediatric patient care scenarios. Interestingly, scores in these trainees increased significantly with training level, expertise level and prior EBP experience. While this tool does not assess all EBM skills (i.e. harm and prognosis), Chernick and his coauthors have developed a reliable and valid instrument to assess proficiency of EBP skills. This is the first validated instrument specifically designed for pediatric residents and can be beneficial in programs devoted to evaluating trainees over time.
The paper by Rademacher (8) explores using critical incidents as a teaching technique to develop professionalism skills. This Critical Incident Technique (CIT) is a versatile teaching strategy that is applicable in many settings with many different learners. The authors analyzed 'real-life' occurrences of unprofessional behavior with learners using the CIT established by Flanagan (19) . This process resulted in identification of common terminology and definitions of professionalism that could be explored with learners within a structured discussion framework. A valuable aspect of this study is the successful use of CIT in four settings with varied audiences in: (1) a third-year medical student half-day intersession, (2) faculty as educators workshops, (3) Medical Grand Rounds (focused on faculty professionalism in education), and (4) faculty development program for primary care physicians focused on recording critical teaching incidents that occurred during their daily teaching interactions (critical teaching incident casebook).
Of note this CIT approach was well received by over 250 students and faculty at the Medical College of Wisconsin as well as diverse attendees at two national meetings. CIT was shown to be useful in multiple settings and disciplines as an analysis framework for teaching, assessment, and quality improvement. Since CIT relies on real-life experiences, it has proved to be a powerful strategy for reframing the daily experiences for learners. While this study of Rademacher did not address 'hard' outcomes such as behavior change, the wide acceptance by the learners is noteworthy. Since engaging effective methods to develop professionalism continue to be a challenge in pediatric as well as other areas of medical education, the versatility and authenticity of CIT to promote better understanding and learning in professionalism should be further explored.
Developing advocacy skills is another challenge in Core Competency education. Klein and co-authors (9) describe how medical students and residents are increasingly likely to encounter patients and families in poverty in their work and in their careers. In an attempt to more effectively develop residents' knowledge and attitudes about individuals in poverty, this group used Kolb's Experiential Learning Cycle to develop a novel approach for educating pediatric residents about the impact of social determinants on children's lives. Their locally developed socialÁlegal curriculum was modeled after the framework of experiential learning first described by David Kolb (9) to combine didactic and experiential learning experiences. In this curriculum, defined immersion experiences and reflection activities complemented the learning. Although the educational intervention was brief, the impact on the residents was defined as 'powerful'. This assessment was derived qualitatively by the authors based on their analysis of the reflective pieces and through demonstrated improvements in the specific knowledge of the residents about advocacy issues and community partnerships for solutions.
While this educational experience of Klein and colleagues was brief (10% of a 2-week curriculum) and longterm outcomes were not assessed, the impact on these pediatric interns appeared meaningful and was achieved in a manner that could be generalized to other important curricular areas. Further studies could assess whether these types of experiences impact learners in a long-term manner and if they impact patient care decisions and practice. The Kolb experiential learning process offers real promise to expand learners' meaning in experiences and thereby go beyond the all too frequent 'observational' type experiences common in many clerkships and graduate medical education programs.
Section 4: educational potpourri
By the end of the second review there were 34 articles remaining and these were reduced through an iterative group process down to the top 11 articles (Appendix C for the articles that were fully reviewed but not included). As described in the methods, several of these articles naturally fell into 'themes'. These articles were often hot topics in medical education for 2010 and dealt with the most pressing issues at the time. However, there were three articles that stood out based on their outcomes and methodological rigor that could not be categorized into a central overarching theme. These were subsequently labeled 'educational potpourri'. This section contains articles which dealt with subjects of importance that are always in need of better answers but not necessarily the hot topics in medical education.
The first article by Raman et al. (10) sought to determine whether long-term retention was enhanced by teaching in small portions dispersed over time or by delivering the material en masse. Determining the most effective and efficient methods to teach for learner retention is a significant and often overlooked issue in medical education. One of the main goals of education is to promote long-term knowledge retention and memory after educational sessions (20) . Learning is basically the transfer of information from working memory to longterm memory. Trainees, however, are required to process a significant amount of information daily, and this may result in excessive cognitive load. Cognitive load refers to the total amount of mental activity imposed on the working memory at an instance in time (10) . It has been postulated that learning may be ineffective if the capacity of the working memory is exceeded. A common curricular structure in education is the academic half-day, where learners are relieved of other duties to spend the time in a classroom setting listening to a constant flow of information. The work by Raman and colleagues demonstrated improved long-term retention after spaced learning experiences in comparison with learning en masse. This is consistent with the work of Kerfoot (20) in spaced education. The Raman article is significant in that it debunks the traditional curricular structure of long lectures or continuous teaching sessions that encompass a half or whole day utilized in many medical institutions. They recommend abandonment of the academic half-day and replacement with a daily academic hour. The major limitation of this study besides the small sample size and generalizability is that it does not answer the question whether or not distributed learning improves higher-level cognitive tasks, such as diagnostic reasoning. Raman and colleagues state that consideration should be given to teaching more difficult concepts and less commonly encountered clinical scenarios in a dispersed as opposed to massed fashion. They also recommend the avoidance of cognitive fatigue although state that it is unclear how best to achieve this task.
The second study by Andolsek (11) was a comparison of two different methods to orient trainees to their new work environment. Upon review, we felt this study to be very important to medical educators as orientation sessions are ubiquitous to all programs and the amount of time spent in orientation seems to be increasing yearly. Formal orientation programs for new employees are proven tools in the business world (11) . Optimally, orientation should be an effective, efficient introduction to one's new work environment. However, there are many obstacles to the ideal orientation; the largest of these barriers is time. Residents transitioning to fellowship may leave one job on June 30th to start their new job on July 1st. Additionally, all trainees do not start on the same day. It is particularly difficult for those residents transitioning to programs in different cities or states from their previous training or who are not starting at the same time as the majority of other trainees. Also, as we learned from the previous study, excessive cognitive load is likely to occur from sitting in a classroom 8 hours a day. Inevitably this will result in loss of some information that exceeds the working memory and learning will be less effective.
Andolesek and colleagues demonstrated that those trainees who participated in the webcast orientation significantly outperformed those who participated in the live lecture orientation. The increased effectiveness initially comes at a price though. The webcast orientation cost $181/person, whereas the live lecture was only $119/ person. Over time Andolesek et al. was able to amortize the cost so that 2 years later the webcast orientation was only $122/person. Trainees commented positively on the flexibility in when to study the material, options on how to view the material (podcasts were made available later), and opportunities to review it as needed in order to master it. Another advantage is that having a web-based orientation freed up time in the orientation curriculum to add more opportunities for hands on learning and social activities to facilitate interaction with peers, faculty and staff.
The last study deals with an age-old issue in medical education, the 'problem resident'. Educational leaders are always looking for ways to identify the learner in difficulty before he or she has problems. Brenner et al. (12) sought to determine whether data available at the time of residency application could be used to predict future problems of performance, both during and after residency. In our review of the 2010 literature, we felt this was an article of great significance. Each year, residency programs expend significant resources in the recruitment process. Committees charged with identifying the 'best' candidates for their programs are often at a loss of knowing which applicants will become successful residents and which will experience significant difficulties. Brenner et al. conducted a review of the literature assessing the ability to predict future performance of residents and found mixed results. Therefore, they took data from their own program for the past 20 years and identified 40 problem residents and then identified 40 matched controls. Brenner demonstrated that any negative comment in the Dean's letter was a potential correlate of future problems. Upon review of some of their definitions of negative comments such as, 'very nervous, initially timid', 'displayed little curiosity', and 'needs to read more on her own', this paper demonstrated the importance of careful review of the Dean's letter to assess for any negative comments as a potential correlate of future problems. The authors also point out an even more relevant applicability to the study. The identification of negative comments can alert the program director to potential problems that may be anticipated and therefore mitigated before they emerge as actual problems.
These articles provide evidence to questions that clinician-educators, curriculum developers and program leadership face on a daily basis. The authors spur the reader to always challenge the status quo and focus on the outcomes of their educational products Á be it curricula or the trainees who participate in their programs. Additionally, the relevancy and practicality of the suggestions provided by these articles can be used in a wide variety of learning environments and across multiple specialties.
Discussion
The number of articles published in 2010 that were directly relevant to pediatric medical educators was vast. In focusing on 12 high-value journals and doing a broad PubMed search, we identified 147 articles that we felt could be directly applicable to pediatric medical educators and easily identified 34 that we thoroughly reviewed. In this manner we were able to narrow down the reviewed articles to a 'top eleven'. However, this limitation to 11 was self-imposed and a number of the remaining 23 articles were found to be relevant to medical education as a whole and were methodologically sound (Appendix C). We believe the value of these articles and the information they contain for improving the methods used to educate medical students, residents, and fellows are significant. This review highlights multiple 'articles of value' for all medical educators.
Several themes emerged from reviewing these publications. As stated previously, we did not select topics or sections of interest a priori.
In the area of supervision and leadership the SUPERB/ SAFETY model of Farnan (2) offers much promise as an effective tool that can be learned and assessed over time.
There will undoubtedly be many different ways to organize supervision goals and objectives in residency training. We believe this is a strong candidate for future exploration, validation, and use. Leadership programs for pediatric residents and fellows are an area of increasing interest to residency/fellowship programs and institutions. This model from UCSF (3) has much to teach us and components that many institutions can adopt.
Patient care hand-offs and communication are arguably among the highest profile issues in graduate medical education today and have been highlighted because of concerns about the impact of increased duty hour limitations on patient safety (15, 16) . It has also been recognized that the traditional method of informal handoffs is no longer defensible in terms of the needs of our learners or our patients. The methods of Farnan (4) and Gakhar (5) (particularly the SIGN OUT mnemonic) provide thoughtful constructs to use in developing educational methods for this important skill. Similarly, the importance of hand-offs from the inpatient setting to the primary care physician is a critical skill in fostering collaborative relationships and assuring patient care quality. Key-Solle's (6) study offers an easily implemented intervention for improving the quality of this skill.
Improved methods to perform competency assessments are consistently of interest to medical educators and the work of several investigators merited attention in this area. Chernick (7) presents an excellent validated tool to measure competency in Evidence-Based Practice, a skill where assessment tools offer opportunities to significantly improve learner assessment and mastery. Rademacher's use of the Critical Incident Technique (8) details a potent method to teach and assess understanding of the hidden curriculum that comprises much of professionalism education for our students and trainees. Klein's development of a curricular model for teaching social determinants of health (9) provides an example of combining didactic and experiential learning components that could be replicated for other competency areas.
Lastly, three articles stood out as poignant reflections of enduring truths in medical education: the more powerful impact on learning of teaching in small doses over time (10) , the fact that more 'efficient' methods of learning demand validation as they are increasingly adopted into the curricula (11) , and that predictions of future problem behaviors in residents are available to us at the point of recruitment, if only we look in the right places (12) . These are significant, if not novel lessons for us all.
We hope this review will help interested medical educators assess new knowledge in the field of medical education and make important decisions about new techniques, program improvements, and opportunities for future research and scholarship. It is important for medical educators to step back periodically to assess what has been published as part of a commitment to continuous improvement of our methods and our craft. Glassick's definition of scholarship, in fact, requires that a 'scholar show an understanding of existing scholarship in the field' (21) . This article might be used by faculty for medical education journal club selections, self-study, new program implementation, and/or further opportunities for medical education research and scholarship. We hope to see such benefit from this review.
